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SPECIFICATION 



PERITONEAL DIALYZER AND METHOD OF PERITONEAL DIALYSIS 




Technical Field 

The present invention relates to a peritoneal dialyzer 
for removing waste products or water contained in the blood 
of a patient by injecting and discharging peritoneal dialysate 
into/from an abdominal cavity of the patient using a catheter 
or the like and a method thereof. More specifically, the 
invention relates to a peritoneal dialyzer used for a method 
of peritoneal dialysis which transports part of the dialysate 
stored in the abdominal cavity of the patient outside the body, 
removes unnecessary substances from the peritoneal dialysate 
positively by an external dialyzer, and returns the peritoneal 
dialysate into the abdominal cavity again (CRPD: Continuous 
Recirculation Peritoneal Dialysis or BPD: Bi-directional 
Peritoneal Dialysis) and a method thereof. 

Related Art 

A kidney of a mammal behaves to maintain acid-base and 
electrolyte balance constantly and to remove undesirable 
substances generated by metabolism in the body from blood as 
a normal function. In the past, hemodialysis, peritoneal 
dialysis or the like has been conducted for a patient whose 
kidney is depressed in function. In hemodialysis, blood taken 
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out from the patient is injected into an external dialyzer, 
and the blood is brought into contact with one side of a 
selectively permeable membrane in the dialyzer, for example, 
a hollow fiber membrane manufactured from acetylcellulose , and 
hemodialysate is brought into contact with the opposite side 
thereof. Based on the principle of diffusion, waste products 
in the blood are transferred through the af orementionedmembrane 
into the hemodialysate, and water is removed by ultrafiltration. 
This treatment is normally used in the outpatient department 
of a hospital, and there is a problem that the patient is 
restricted to the hospital for a long time. 

On the other hand, peritoneal dialysis is a 
well-established alternative method to extracorporeal 
hemodialysis and has advantages in that the patient is not 
restricted to the hospital for a long time , and it can be conducted 
at home. Also, peritoneal dialysis is an effective method of 
treatment for a patient who has difficulty receiving 
extracorporeal hemodialysis. In peritoneal dialysis, 

peritoneal dialysate, which is fresh and contains a large amount 
of glucose, is injected into the abdominal cavity of the patient, 
is stored for a few hours to allow waste products and water 
in the patient' s blood to be transferred through the peritoneum 
as the selectively permeable membrane into the peritoneal 
dialysate, and then the peritoneal dialysate containing the 
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waste products is discharged from the abdominal cavity. However, 
this method has problems such that it may cause peritoneal 
sclerosis, the treatment takes a long time since dialyzing 
efficiency is lower than hemodialysis, and peritoneal dialysate 
on the market is expensive. 

Therefore, a number of improved peritoneal dialysis 
methods for increasing dialyzing efficiency and thus reducing 
the time required for the treatment and cost required for the 
treatment are known. 

For example, in the specification of U . S . PatentNo. 5,141, 
493, a system in which an abdominal cavity of a patient and 
a peritoneal dialysate purifying circuit are connected by a 
line having a reversible pump disposed therein for continuously 
purifying the peritoneal dialysate is disclosed, and peritoneal 
dialysate transferred from the abdominal cavity of the patient 
is purified by an external dialyzer disposed in the peritoneal 
dialysis purifying circuit and is returned into the abdominal 
cavity again. Also, Japanese patent Laid-open No. 9-501862 
discloses a system in which an abdominal cavity of a patient 
and a liquid bag are connected by a line having a reversible 
pump disposed therein, and peritoneal dialysate transferred 
from the abdominal cavity of the patient is passed through a 
dialyzer (for example, a hollow fiber membrane type purifier) , 
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is t e, P o„ rily stored in a ii.uid ba 9 . and is returned a g ain 
through the diaiyzer into the abdominal cavity. 

Th e peritonea! diaiysate used in the peritoneai diaiyzer 
sh own in the two espies described above e.pioys giucose as 
th e orotic agent, and dehydration i. performed between biood 
fl o„ing in peritoneai oapiiiaty biood vesseis by os m otrc 
pressure of giucose and the peritoneai diaiysate. However. 
th ere is a probie, that it is necessary to repienish the g iucose 
using a g iucose inspirator or the U*e durin, diaiysis in order 
to maintain the osmetic pressure ( dehydratin g capabiiity, of 
the peritoneai diaiysate because g iucose (B oiecuiar weight of 

*, rhP hollow fiber membrane when purifying 
180) passes through the hollow ri 

^ rt.alvsate by the external diaiyzer and almost 
the peritoneal diaiysate uy 

10 0 % is taken out of the peritoneai diaiysate. 

On the other hand, a method of peritoneai diaiysis usin g 
peritoneai diaiysate containin, an osmetic a g ent which does 
„ot pass throu gh the hoiiow fiber —ne of the diaiyzer when 
b ei„g purr, ied by the externai draf yzer has aiso been deveioped 
( JP . R - 2 000-72658, , in which alburn (.oiecuiar wei g ht of about 
69 ,,00). giucose poiyn,er, dextran, and the fixe are exe.piif red 

i j;.u;qat-e as described 
*- M-i-t-h Deritoneal diaiysate « 
as the osmotic agent. With pent 

c . hiUtv that osmotic agent of the 
above, there is no possibility tna 

1 dialvsate is removed when being purified by the 
peritoneal diaiysate 



external dialyzer. 



r in such peritoneal dialysate, since the 
However, in suon & 

f„ the Deritoneal dialysate 
penetrating agent concentrat.cn m the per 

is l0 wered hy transferring water in t h e patient- a flood tc the 
peri tcneal dialysate, it is necessary tc replenish tne osmotic 
ag ent as needed, cr tc repiace the peritcneai dialysate wit. 
a newone. Xt is hec.use tne peritcneai dialysate with reduced 
penetrating agent ccncentraticn rs lowered in osmotic pressure 
and dialling efficiency an d grating efficiency is net good 
in peritcneai d ialysis, wherehy it is difficult tc reuse tne 

. ■ ^ orr^nt is expensive, 
c -inrP the osmotic ageni: r 
same. However, since 

replenishment of tne osmetic agent an d replacement of peritcneai 
diai y S ate containing the osmotic agent increases the cost for 
dialysis treatment. 

In view of such circumstances, it is an object of the 
present invention to provide a peritoneal dialyser which can 
red uce the time for d ialysis treatment an d treatment coat hy 
increasing d ialyzing efficiency an d d ehy d rating efficiency, 
and a method of using the same. 



Disclosure c ' "» Invention 

fi£t er having ccn d ucte d an intensive stu d y to solve the 
prob lem d escrihe d aheve, the present inventors have found that 



the above- 



-described problems can be solved by using a peritonea! 
latere containing an osmetic agent which cannot pass through 
a hollo w fiber -«ne o £ a dialyzer, measuring the os.t.c 
agent concentrate in the peritoneai dialysate as needed and 
moving a reguired amount of water from the peritoneal diaivsate 
by an eternal dialyzer so that th. osmotic agent concentration 
is adjusted to a predetermined concentration, and achieved the 
present invention. 

* nresent invention is a peritoneal . 

In other words, the present 

* catheter capable of injecting and 
dialyzer includxng a catheter y 

discharging peritoneal dialysate into/fro, an abdominal cavity 
o£ a patient, a peritoneal dialysate circuit connected to the 
catheter, and a dialyzer provided in the peritoneal dialysate 
circuit , th e dialyzer including a hemodialysate circuit 
connected so that peritoneal dialysate passing through the 
in side can come into contact with hemodialysate via a hollow 

characterized in that means capable of measuring 
f ibermembrane, characterise 

the osmotic agent concentration in the peritoneal dialysate 
is pr ovided in the peritoneal dialysate circuit on the side 
cf the end at which the catheter is connected with respect to 
th e dialyzer, and a mechanism for dehydrating the peritoneal 
dialysate according to the osmotic agent concentration measured 

■ «» nrmrided in the hemodialysate 
by the aforementioned means is provxded in 

circuit . 
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A1 so, the present invention is a peritoneal diaiysis 
method using the peritonea! dialler including a oatheter 
capahle of injecting and discharge peritoneal dialysate in 
an ahdominal cavity of a patient , a peritoneal dialyaate circuit 
connected to the catheter, and a dialyzer provided in the 
peritoneal dialyaate circuit, the dialyrer including a 
hemodialysate circuit connected so that peritoneal dialyaate 
passing through the inside can c« into contact with 
he.odialysateviaahollow.iher^rane.which.ethod includes 

,., taking peritoneal dialyaate out fro, a patient and 
measuring the osmotic agent concentration ,cl, in the peritoneal 

^^("'calculating the amount of dehydration (ufl) of the 

* €r^y Ariiustinq the osmotic agent 
peritoneal dialysate required for adjusting 

in th e peritoneal dialysate to a 
concentration (cl) in tne y 

predetermined osmotic agent concentration (c2) , 

(c, removing water corresponding to the calculated amount 
o£ dehydration (ufl) of the peritoneal dialysate via the 
dialyzer; and 

W) injecting the peritoneal dialysate into the patient 



again. 



Preferred embodiments of a peritoneal dialyzer of the 

the attached drawings will be 



P 



resent invention shown in 



described in detail below, but tbe present invention is not 
limited to the description. 

Bri JL f_Dej ! cri^^ 

showing a first embodiment of 



a 

Fig 



Fig. 1 is a flow diagram 

nrpqent invention 
peritoneal dialyzer according to the presen 



■„ , second embodiment of the 
2 is a flow diagram showing a secon 



+-r> the present invention, 
peritoneal dialyzer according to the p 

B M t_M 2 de_for_Ca^r J ^^ 

• FMa 1 a peritoneal dialyzer 1 according 
As shown in Fig. 3 pex 

, „ ra1 -hpfer (not shown) to 

to the present invention includes a catheter 

Hpnt a peritoneal dialysate circuit 2 
be indwelled in a patient, a peri 

to be connected to the catheter, a dialyzer 3 provided in tbe 
peritonea! dialysate crrcuit 2, and a he m odialysate eireuit 
4 to be connected to the dialyzer 3. 

Th e peritoneal dialysate circuit 2 to be connected to 
th e catbeter la. tor example, a tube for.ed of flexible resin 
such as vinyl cbloride or a polyolefin, and m ust be superror 
in safety as a matter of course, transparenoy and anti-.inbin, 
ptoperty . Tbe total len g th of tbe peritoneal dialysate circurt 
2 is 10 to 300 ». and preferably, 100 to 250 «. If tbe total 
Xen g th is longer tban 300 «. peritoneal dialysate renins in 
th e circuit 2, and tbe amount of peritoneal dialysate to be 
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injected into the abdominal cavity may be reduced, which is 
not preferable. Such a tube is fabricated by a Known Method 



P 

such as extrusion molding 



• -in 1-he aforementioned 

The dialyzer 3 is provided in the 

peritoneai dialysate circuit 2. The dialyzer 3 inciudes a 

numb er of hollow fiber Cranes in a bundie Xoaded therein, 

and a casing for timely inflowing and outflowing peritoneai 

diaiysate. The bundie of the hollow fiber Cranes rs 

supported at the end with a diaphragm member which is forced 

of a synthetic polymer substance fixed at the end of the casing. 

The opening of the respective hoiiow »e*rane is opened to the 

outer end surface of the diaphragm wall member. 

The casing is additionally provided with an inflow port 
andanoutf lowport for hemodialysate, to which the hemodialysate 
circuit 4 is connected. With the dialyzer 3, peritoneal 
dialysate is flowed inside the hollow fiber membrane and 
nemodialysate is flowed outside the same to bring the peritoneal 
dialysate and the hemodialysate into contact with each other 
via the membrane for performing dialysis, and waste products 
in the dialysate are removed. By purifying the peritoneal 
dialysate, continuous peritoneal dialysis reusing the 
peritoneal dialysate is enabled. 
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The hollow fiber membrane is a hollow fiber formed of, 
for example, a cellulosio membrahe .acetylcellulose, ouprophah, 
aad so on), a synthetic polymer membrane (polyacrylonitnle, 
polymethylmethaorylate, ethylene-vinyl aloohol, polysulphone. 
polyamide, and so on, or the 11*.. and preferably is oapable 
of filtering out substanoes having a moleoular weight of about 
2 000 to 7000, more preferably, 5,000 to 10.000. With suoh a 
hollow fiber membrane, peritoneal dialysate oan be prevented 
from being invaded by bacteria through the hollow fiber membrane 
even when baoteria enter in the hemodialysate . 

Peritoneal dialysate used in the present invention 
pr ef erably oontains an osmotio agent whioh does not pass through 
theaforementionedhollowfibermembrane. Suoh an osmotio agent 
is preferably at least one compound selected from a group 

■ ,,,„.. oolvmer and dextran, and is 
including albumin, glucose poryi 

specifically preferably albumin. 

The moleoular weight of the albumin is normally about 
69 ,000. Albumin is preferably human serum albumin, and may 
he genetically-engineered. The albumin concentration in the 
peritoneal dialysate is preferably 20 to 2S0 g/L, and 
specifically preferably 70 to 150 g/L, whioh is the same range 
as that of the osmotic pressure (including colloidal osmotic 
pressure, for peritoneal dialysate using glucose whioh has been 
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.energy use* so far. If the content of aibumin is smaiier 
tnan 20 9 /L. dehydrate capadiiity fa not sufficient, and rf 
it exceeds 250 B /L. osmotic pressure is too hi.h and net 
pr eferabie for the patient. The peritoneai diaiysate may 
contain N -acetyf tryptophan or sodium capryiate as an aibumin 
stabif izin, a.ent . A. 9 fucose poiymer, one havin, a moiecuiar 
W ei 9 ht of 30,000 to 80,000, for exampie, dextran partial 
hydr ofytic substances having amoiecuiar wei g ht of about 7 S , 000 , 
is preferable. 

In addition to the osmotic a 9 ent, the aforementioned 
peritoneai diaiysate inciudes a physiof o.icaiiy acceptabie 
eiectroiyte, a P H adjuster or the fixe, and is adjusted to a 
soiution having a totai osmotic pressure of about 200 to about 
6 „0 mOsm/L, more preferabiy, about 2,0 to about 500 mOs,i. 

such peritoneai diaiysate may have a composition, for 

example, as follows. 

,w ■ (n/T\ about 20 to about 250 

albumin (g/L) 

, rn /t \ about 130 to about 140 

sodium ion (mEq/L) about 

calcium ion (mEq/L) about 3 . 0 to about 4.5 

ma gnesium ion (mEq/L) about 0 . 5 to about 2.0 

chlorine ion (mEq/D about 95 to about 110 

lactate ion (mEq/L) about 35 to about 40 
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Hemodialysate used in the present invention is one used 
in normal hemodialysis. Since the hemodialysate adjusting 
agent is provided in a state of a powder or in a state o£ a 
„ igh concentration liquid, it is mixed with RO (reverse osmotic, 
„ater for adjusting as a hemodialysate having a predetermined 
concentration and is supplied to the dialyzer 3. 

Such hemodialysate contains, for example, the follow! 
contents. 

fTnPn/n about 130 to about 145 

sodium (mEq/L) 

. _ / t \ ahnut 2.0 to about 2.5 

potassium (mEq/L) about 

. — i-r \ about 2 . 5 to about 4 . 0 

calsium (mEq/L) aoouu 

/ uwr \ about 1.0 to about 1.5 

magnesium (mEq/L) aDOUL 

chloro (mEq/L) about 95 to about 115 

sodium bicarbonate (mEq/L, about 25 to about 30 
glucose (g/D about 90 to about 500 

The peritoneal dialyzer 1 according to the present 
invention additionally includes means 5 which is capable of 
measuring the concentration of osmotic agent. The means 5 
measures the concentration of osmotic agent contained in 
peritoneal dialysate flowing in the peritoneal dialysis circuit 
2, and is preferably provided in the vicinity of the connecting 
end of the catheter in the peritoneal dialysate circuit 2. As 
detailed examples of this means, an ultrasonic wave measuring 
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apparatus, a refractive index measuring instruct, a Irght 
absorption instrument and a conductive rate measuring 

necessary. 

The hemodialysate circuit 4 constituting the peritonea! 
di alyzer 1 according to the present invention is further provided 
with a dehydrating mechanism 6. This is for dehydrating the 
peritoneal diaiysate as needed so that the concentration of 
osmotic agent measured by the aforementioned osmotic agent 
concentration measuring means 5 is adjusted to a predetermined 
concentration. Since the osmotic agent contained in the 
peritoneai diaiysate is expensive, it is necessary tc prevent 
it fro m being removed fro™ the peritoneal diaiysate as much 
aspossible. Therefore, in the present invention , aperitoneal 
diaiysate using an osmotic agent which cannot pass through the 
holl o„ fiber membrane in the dialyzer 3 is employed, and the 
mechanism 6 which dehydrates the peritoneal diaiysate via the 
di alyzer 3 is provided. Dehydration of the peritoneal diaiysate 
vi a the dialyzer 3 is performed by a pump provided in the 
hemodialysate circuit 4. 

As an example of such a dehydrating mechanism 6, there 
ch anism which performs dehydration by providing pu^ps 
hemodialysate inflow channel tc the dialyzer 3 and a 



is a me 
in a 
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hemodialysate outflow channel from the dialyzer 3 respectively, 
ana by driving the same so that a flux in the pump on the outflow 
channel side is larger than a flux in the pump on the inflow 
channel side. 

As another dehydrating mechanism 6, there is a mechanism 
which performs dehydration by arranging a pump which can equalize 
the flux of hemodialysate inflowing into the dialyzer 3 and 
the flux of hemodialysate outflowing from the dialyzer 3, for 
example, a balance chamber or a dual pump, in the hemodialysate 
circuit 4,- providing a branch channel on the hemodialysate 
outflow channel at a position closer to the dialyzer 3 than 
the pump; and driving a dehydrating pump provided in the branch 
channel so that the amount of hemodialysate outflowing from 
the dialyzer 3 becomes larger than the amount of hemodialysate 
inflowing into the dialyzer 3. 

As still another dehydrating mechanism 6, there is a 
mechanism (Japanese Patent Publication Ho. 3-54591, in which 
a viscous pump which can vary the capacities of a chamber on 
the side of the hemodialysate inflow channel and a chamber on 
the side of the hemodialysate outflow channel according to the 
movement of a diaphragm is provided, and dehydration is performed 
by varying the capacities so that the capacity of the chamber 
on the side of the inflow channel is smaller than the capacity 
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of the chamber on the side of the outflow channel and the amount 
of hemodialysate outflowing from the dialyzer 3 is larger than 
the amount of hemodialysate inflowing into the dialyzer 3. 

At the end of the peritoneal dialysate circuit 2 used 
in the present invention opposite from the end which is connected 
to the catheter, a peritoneal dialysate source 21 may be provided 
as shown in Fig. 1. The peritoneal dialysate source 21 is for 
temporarily storing peritoneal dialysate to be injected into 
the abdominal cavity of the patient and peritoneal dialysate 
discharged from the abdominal cavity of the patient during the 
treatment of peritoneal dialysis. Although the shape and 
material are not specifically limited, for example, a soft bag 
formed of vinyl chloride, polyolefin resin or the like is used. 

Instead of providing the aforementioned peritoneal 
dialysate source 21, itisalso possible to employ a double- lumen 
catheter instead of the single-lumen catheter shown in Fig. 
1, to connect two peritoneal dialysate circuits 2 which can 
communicate with the respective lumens at the end of the catheter, 
and form a closed circuit by connecting the two circuits 2 with 
the dialyzer 4 as shown in Fig. 2. In the peritoneal dialyzer 
11 of such a structure, since injection and discharge of 
peritoneal dialysate into/from the abdominal cavity of the 
patient can be performed simultaneously, it is preferable in 
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that the concentration of osmotic agent in the peritoneal 
dialysate in the abdominal cavity can be gradually varied- 
It is also possible to provide a pump 22 on the peritoneal 
dialysate circuit 2. When peritoneal dialysate is injected 
into the abdominal cavity of the patient, there is a case where 
it is injected naturally by a difference in gravity by hanging 
the peritoneal dialysate source 21 at a level higher than the 
abdominal cavity of the patient. Also, when discharging the 
peritoneal dialysate from the abdominal cavity of the patient, 
there is a case where it is discharged naturally by a difference 
in gravity by disposing the peritoneal dialysate source 21 at 
a level lower than the abdominal cavity of the patient . However, 
by providing the pump 22 on the circuit 2 , discharge and in j ect ion 
of peritoneal dialysate at a predetermined velocity is achieved 
without performing a specific manual operation, such as 
arrangement of the peritoneal dialysate source 21. The pump 
used in this case may be a chamber-type pump which pressurizes 
or depressurizes the peritoneal dialysate source 21 directly 
as well as a roller pump or a finger pump. 

In addition, it is also possible to provide other 
components which are required for performing peritoneal 
dialysis such as a drip chamber 23 and pressure measuring means 
in the peritoneal dialysate circuit 2 and a warmer, concentration 
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measuring means and a flow meter in the hemodialysate circuit 
4 in the peritcneal dialyzer 1 c£ the present inventicn. 

Preferably, the osmotic agent concentration measuring 
means 5 and the dehydration mechanism 6 according to the present 
invention can be worked in association with each other. For 
example, it is preferable to provide control means <not shown, 
which calculates the difference between the concentration (cl) 
measured by the osmotic agent concentration measuring means 
5 and the predetermined osmotic agent concentration (c2), 
calculates the amount of dehydration (ufl) of peritoneal 
dialysate reguired for eliminating the difference in 
concentration, and controls the dehydration mechanism 6 for 
dehydrating the peritoneal dialysate by the amount of the 
dehydration (ufl) . 

i nrpHptprmined osmotic agent 
The aforementioned predetermine 

concentration <c2) is predetermined by a dehydration program 

or the like specific for the patient, which is stored in the 

control means. In general, the osmotic agent concentration 

(c2 ) is set to a high value immediately after initiating the 

peritoneal dialysis because the amount of water that must be 

transferred from the patient's body into the peritoneal 

dialysate is large. However, the osmotic agent concentration 

,C2) is set to a low value as the peritoneal dialysis proceeds 
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because the amount of water in the patient' s body is decreasing 
and the amount of water that must be transferred into the 
peritoneal dialysate decreases. 

The aforementioned dehydration program is set as needed 
depending on the period of time for performing dialysis, in 
addition to the weight, the height, the sex, and water 
permeability of the peritoneum of the patient. However, even 
„hen the dialysis conditions have changed due to the influence 
of a change in the patient' s physical condition, the peritoneal 
dialyzer 1 of the present invention can adjust the concentration 
of osmotic agent in the peritoneal dialysate by varying the 
osmotic agent concentration <c2> and changing the amount of 
dehydration from the patient. Also, it is possible to know 
the condition of the patient on that day from the osmotic agent 
concentration (cl) measured by the osmotic agent concentration 
measuring means 5, and it is possible to perform peritoneal 
dialysis more suitable for the patient by changing the 
dehydration program to match the conditions. 

Subsequently, referring to Fig . 1, a method of peritoneal 
dialysis using the peritoneal dialyzer of the present invention 
will be described. 



En a first place, the peritoneal dialyzer 



1 is set to 
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a catheter indwelled in the abdominal cavity of the patient 
by kn o„n aeans . The pump 22 is rotated in the normal direction 
only whenperitoneai dialysate is aiready stored in the abdominal 
cavity of the patient to discharge the peritonea! dialysate 
£r cm the abdominal cavity of the patient. At this tl». the 
osmotic agent concentration ,=1, in the peritoneal dialysate 
is measured by the osmotic agent concentration measuring means 



5. 



The concentrations of the respective components in the 
peritoneal dialysate are adjusted by being brought into contact 
with hemodialysate via the hollow fiber membrane and by being 
cialyzed when passing through the dialyzer 3. The. 
afo rementioned osmotic agent concentration <cl, is compared 
with the predetermined osmotic agent concentration (c2> by the 
control means (not shown, , and the amount of dehydration 
£ rom the peritoneal dialysate reguired for adjusting the osmotrc 
agent concentration (cl) in the peritoneal dialysate to the 
concentration <c2, is calculated. The dehydration mechanism 
6 is driven for dehydrating the peritoneal dialysate by the 
amount of dehydration ( uf 1, , and water in the peritoneal 
dialysate is transferred to the hemodialysate via the hollow 
fiber membrane of the dialyzer 3. 

The peritoneal dialysate which is dialyzed and dehydrated 
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is temporarily stored in the peritoneal dialysate source 21. 
When discharge of the specified amount of peritoneal dialysate 
from the patient has been completed, the pump 22 is rotated 
in the reverse direction, so that the peritoneal dialysate stored 
in the peritoneal dialysate source 21 is injected again into 
the patient's body. At this time, the peritoneal dialysate 
may be dialyzed and/or dehydrated when passing through the 
dialyzer 3 again. 

Industrial Applicability 

The peritoneal dialyzer of the present invention measures 
the osmotic agent concentration cl in the peritoneal dialysate 
and dehydrates the peritoneal dialysate by a required amount 
for adjusting the osmotic agent concentration (cl) in the 
peritoneal dialysate to the predetermined osmotic agent 
concentration (c2) . Therefore, since the dialyzing efficiency 
and the dehydrating efficiency of the peritoneal dialysate are 
not deteriorated, the peritoneal dialysate can be repeatedly 
used. Also, in the present invention, since the osmotic agent 
in the peritoneal dialysate is prevented from being discharged 
out of the peritoneal dialysate by dehydrating the peritoneal 
dialysate via a dialyzer, additional replenishment of expensive 
osmotic agent is not necessary and there is no fear of increasing 
the treatment cost. In addition, according to the peritoneal 
dialyzer of the present invention, peritoneal dialysis can be 
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performed under dialyzing conditions suitable for the patient 
because a peritoneal dialysate having an osmotic agent 
concentration suitable for the conditions of the patient can 
be injected into the patient as needed by changing the 
predetermined osmotic agent concentration (c2) in the 
peritoneal dialysate . 
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